Absract. The Internet is growing very fast since 10 to 20 years, following an exponential increase. Some scalability issues start to arise in the Internet. A well known one is related to IPv4 addresses exhaustion, that should make the Internet growth stop. Because an access to the Internet is a very strong need for many people, the Internet growth continues thanks to some additional mechanisms as NAT for example. An other important scalability issue, not well known by most of Internet services users concerns the explosion of routing tables that are growing very fast (their size went from 15,000 to 150,0000 entries during the 6 last years), then limiting the Internet performance and scalability by increasing the routing table lookup time, and then reducing routing performances. IPv6 has been designed to cope with such scalability issues (addresses exhaustion and routing table explosion). This paper proposes a monitoring study of some BGP routing tables to analyze the reasons of this huge growth of the number of entries in routing tables. This paper then gives quantitative analysis of the reasons why all routing tables prefixes cannot be aggregated, speaking then of the consequences of NAT, multi-homing, load balancing, broken addresses hierarchy, etc. on routing tables sizes. This paper also presents some of the threats for IPv6 whose deployment in the Internet is so slow, and this point is analyzed in relation with the current strong scalability issues of the Internet.
Introduction
The Internet is growing in an exponential way, so following the Moore law 1 . This increase is pushed by the number of new comers that are getting connected to the Internet. This increase is getting more and more important as the Internet is getting more and more popular in new "Internet coming countries", especially in Asia as China, India or Korea. In particular, these new countries are some of the ones that have the largest populations, so increasing again the need for new addresses. The Internet increase is also pushed by new multimedia communication technologies, and related services, as 3 rd generation mobiles (3G mobiles) as UMTS 2 . The issues of such an increase are mainly two folds:
1 Initially, the Moore law was stated for the increase of the power of processors, but it also perfectly fits the increase of the Internet 2 UMTS: Universal Mobile Telecommunications System . This change in the number of addresses was supposed to solve the problem of IP addresses exhaustion (providing at least 5 IP addresses by square foot on Earth); 2. Stopping, and even better, reducing the explosion of routing tables. This property can be achieved thanks to a new dynamic mechanism for IPv6 addresses allocation that depends on the real location on Earth of the computer or device to connect to the Internet. This is the auto-configuration mechanism of IPv6. Then, associated to a static process of IPv6 prefixes allocation, with larger enough spaces between adjacent prefixes, IPv6 is supposed to provide a fully hierarchical IPv6 addresses structure, then facilitating the search of IPv6 addresses or prefixes in BGP routing tables. But IPv6, today, is very far from being widely deployed. One of the reasons is mainly related to the arrival of NAT 6 [11] [12] that provides an alternative solution to IPv6. Of course, NAT is a "dirty" solution that breaks the end-to-end model of the Internet, and in particular not suited for some new kinds of applications as peer-to-peer applications for instance [7] . But NAT has also the strong advantage of being a fast, cheap and available without delay solution. Chinese people that need IP addresses cannot wait for IPv6 to be deployed. So to connect to the Internet they are obliged to chose such a solution, even if it does not provide them with some services and creates some problems with some applications, or for security. The second question about IPv6
, not yet answered, and that delays the wide deployment of IPv6, concerns the ability of IPv6 to improve the scalability of the Internet, and in particular if IPv6 is able to reduce the BGP table sizes that are reaching a limit over which the global performance of the Internet is going to decrease. This is one important requirement for Internet carriers.
This paper aims to answer this last question by analyzing the reasons of such an increase of BGP routing tables with IPv4, and then, evaluating (theoretically) if IPv6 is able to provide an improvement for the Internet performance / scalability? Of course, analyzing the BGP tables supposed that the point of view chosen in this paper is the one of an Internet carrier or service provider that has to operate and manage a transport network. This study is based on the monitoring of some routers, especially
